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[57] ABSTRACT

A controlling mechanism for a direct lift control system
which is utilized primarily during the landing phase of
aircraft flight to reduce the response time of the air-
craft to longitudinal or pitch .commands. The system
incorporates modulated spoilers to effectuate aug-
mented vertical control of the flight path of the aircraft
without necessarily changing the pitch attitude thereof.
When the aircraft is preparing to land and the flaps are
placed at the desired landing flap angle, the mechanism.
raises the spoilers on each wing symmetrically to a pre-
determined bias position. The mechanism thereafter
causes the spoilers to operate up and down from this
bias position in response to elevator commands gener-
ated either manually by the pilot or automatically by
the autopilot. The mechanism also includes means to
disengage the system automatically during stalls, go-
arounds, landing rollout, or manually whenever the
pilot desires.

14 Claims, 1 Drawing Figure
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1
LIFT CONTROL MECHANISM

BACKGROUND OF THE INVENTION

The increasing size of aircraft unavoidably results in
substantial increases in the pitching inertia thereof.
This increased pitching inertia increases the time re-
quired to obtain a change of lift in response to an eleva-
tor input since normally elevator control surfaces are
used to alter the flight path by pitching the aircraft to
change angle of attack and lift coefficient of the wing.
It has been found that conventional elevator control
surfaces must be enlarged to an undesirable extent to
obtain the required response to maintain large aircraft
on the desired vertical path. The need for a relatively
quick response to elevator inputs is most significant
while at low airspeed on approach, during flare and at
touchdown. Since glide. path control, flare and touch-
down require varying wing lift or, more specifically,
changes in load factor, means must be provided which
assure a favorable load factor response to control in-
puts as a function of time. It has been found that prop-
erly controlled, the spoilers installed on most larger air-

~craft are capable of keeping the response time of the
aircraft short enough to minimize pilot work load and
to provide a well controlled platform for the autopilot.
The heretofore unsolved problem has been to provide
a reliable device to properly control the position of the
spoilers which does not degrade but in fact actually en-
hances the safety of the aircraft. . '

SUMMARY OF THE INVENTION

The present direct lift control mechanism controls
the position of the wing spoilers in correspondence to
elevator control movements and thereby augments the
response of the aircraft to elevator commands. When
the flaps of the aircraft are extended, energizing means
in the mechanism activate the mechanism and raise the
spoilers to a predetermined bias position. Thereafter,
pitch control signals from either the pilot or the autopi-
lot through the normal elevator control system are con-
nected to an electrohydraulic actuator by washout
means. The washout means make the pitch control sig-
nals rate sensitive so that very rapid pitch control
movements result in larger actuator inputs than slower
movements and so that very slow pitch control move-
ments result in no actuator input.

Bias means are included in conjunction with the
washout means so the input to the actuator is gradually
returned to the bias position after a pitch control move-
ment has been completed. The actuator responds to the
inputs fed to it by producing mechanical outputs which
reposition the spoilers of the aircraft in proportion to
the inputs. An up elevator command retracts the spoil-
ers, increasing wing lift and causing an upward depar-
ture from the previous flight track while a down eleva-
tor command extends the spoilers, decreasing wing lift
and causing a downward departure from the previous
flight track. In automatic flight, electrical signals are
supplied directly to the actuator from the autopilot.
The electric signals cause the actuator and spoilers to
operate in response to pitch commands in the same way
they respond to mechanical commands with means
within the autopilot generating the bias and washout
thereof. Manual override means under the control of
the pilot are provided to permit deactivation of the en-
tire mechanism when desired. Means can also be in-
cluded for automatic disengagement of the mechanism
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in response to a stall warning, a go-around signal or au-
tomatic deployment of ground spoilers,

It is therefore an object of the present invention to
provide a direct lift control device which is primarily
mechanical because mechanical devices have been
proven to have better reliability than electrohydraulic
or all electric devices for a given function.

Another object is to provide means which allow pre-
cise glide path control of a large aircraft even at rela-
tively low airspeeds.

Another object is to increase the response of an air-
craft to elevator control commands at low airspeeds.

These and other objects and advantages of the pres-
ent invention will become apparent after considering
the following detailed specification which covers a par-
ticular embodiment thereof in conjunction with the ac-
companying drawing. ‘

BRIEF DESCRIPTION OF THE DRAWING

The FIGURE is a simplified perspective view of a di-
rect lift control mechanism embodying the principles of
the present invention.

DESCRIPTION OF THE PRESENT EMBODIMENT

Referring to the drawing more particularly by refer-
ence numbers, number 10 refers to a direct lift control
mechanism constructed according to the present inven-
tion. When energized, the mechanism 10 modulates the
spoilers on the aircraft in accordance with elevator:in-
puts fed thereto. The elevator inputs are fed to ‘the
mechanism 10 by cables 12 and 14 which are direétly
connected to the elevator control system. The cables
12 and 14 make a 90° change of direction over pulleys
16 and attach to a sector member 18. The pulleys 16
are held in a pulley bracket 20 which is spring loaded
by spring 22 to regulate the tension of the cables 12 and
14 in a predetermined range. The spring loaded pulley
bracket 20 is used to absorb cable length variations due
to thermal expansion and contraction of the airframe
and also to serve as an override to protect the elevator
system in case the mechanism 10 jams. Otherwise the

' jamming of the mechanism 10 might undesirably re-
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strict the elevator control system of the aircraft.

The sector member 18 and an arm 24 attached
thereto rotate in response to movement of the cables
12 and 14. The rotation of the sector member 18 is
transferred to an input torque tube 26 by means of an
arm 28 connected to the torque tube 26 and a rod 30
linking the outer ends of the arms 24 and 28. Motion
of the rod 30 in the direction shown by the arrow 31 is
caused by an elevator control command for downward
movement of the elevator trailing edge and decreased
wing lift. The motion of the rod 30 in the direction of
the arrow 31 therefore will tend to cause extension of
the spoilers when the mechanism 10 is energized as will
be discussed hereinafter. ]

. The mechanism 10 is sequencially energized by any
suitable means including an input from the flap system
of the aircraft. The flap input is obtained from an aile-
ron lockout 32 which is described in co-pending U.S.
Pat. application, Ser. No. 138,087, entitled AILERON
CONTROLS by Bradford P. Donovan which was filed
28 Apr. 1971 and is assigned to Applicants’ assignee.
The aileron lockout 32 operates in synchronism with
the flap system and at a predetermined extension of the
flaps. The lockout 32 causes an arm 34 and a cable 36
connected to the lockout 32 to move in the direction
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shown by the arrow 37. This occurs when the flaps are
almost entirely extended. The cable 36 is connected to
rotate a pivoted lever 38 which first causes mechanical
engagement of the mechanism 10 and then electrical
energization thereof. The mechanical engagement and
electrical energization are sequenced so that a wa-
shout/bias center mechanism 40 and a mechanical
input to an electrohydraulic actuator 42 are in the de-
sired spoiler bias position prior to electrical energiza-
tion of the actuator 42. The electrical energization also
activates engage actuators 44 and 46 which operate to
unlock the output of the mechanism 10 as will be de-
scribed hereinafter.

The electrical engagement of the mechanism 10 is
controlled by a rotary flap switch 48 which is con-
nected to the pivoted lever 38 by a rod 50 and an arm
52. The switch 48 electrically energizes the actuators
42, 44 and 46 by means of an electrical line 54 which
runs therebetween.

The washout/bias center mechanism 40 is connected
to the arm 38 by means of a push-pull type spring over-
ride 56 which absorbs the flap input travel in excess of
that required to produce the mechanical engagement
to enable the electrical engagement. The spring over-
ride includes two parallel preloaded springs 58 and 60,
a hollow member 62 and a rod 64 which is slidably
mounted in the hollow member 62. The rod.64 includes
a collar 66 which is held in abutment with the end 68

_of the hollow member 62 by the preloaded springs 58

-and 60 when the flaps are in the retracted position. The
override 56 is shown with the relative positioning of the
member 62 and the collar 66 caused by full flap exten-
sion with the springs 58 and 60 in a fully stretched con-
dition. The springs 58 and 60 pull a pivoted lever 70 in
the direction indicated by the arrow 72 against a bias
stop 73 to the position shown.

The lever 70 is biased in the direction opposite to the
arrow 72 by a spring 74 which is connected between
structure and a centering arm 76 which is part of the
lever 70. The bias of the spring 74 normally causes cen-
tering rollers 78 and 80 on the end of the arm 76 to
bear against a centering cam 82 connected to the out-
put side 83 of an input clutch 84 to lock the output side
83 in its centered position. Rotation of the arm 76 in
the direction of arrow 72 caused by the flap extension,
retracts the clutch centering rollers 78 and 80 to the
position shown and unlocks the clutch output 83. As
the centering roller end of the arm 76 moves away from
the cam 82, clutch engagement linkage 86 is contacted

thereby and operated to depress a plunger 87 in the end *

of the clutch 84 which engages the clutch 84 to the
aforementioned input torque tube 26 as the rotation of
the arm 76 continues into the stop 73.

The pivoted lever 70 is also connected to a centering
spring mechanism 88 by a rod 89. Typical centering
spring mechanisms which can be used are shown in U.
S. Pat. No. 3,633,435 entitled BI-DIRECTIONAL
FORCE OVERRIDE by Alton E. Farr and such a
mechanism 88 is discussed hereinafter. Rotation of the
lever 70 in the direction of the arrow 72 rotates the
centering spring mechanism 88 as an assembly about its
pivots 90 in the direction of arrow 91 to establish a bias
center position. The centering spring mechanism 88 is
connected to an input arm 92 of the actuator 42 by
means of a rod 93 which extends between the output
arm 94 of the centering spring mechanism 88 and the
input arm 92. The rotation of the mechanism 88 to the
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bias position causes the actuator 42 to reposition the
actuator piston therein to extend the spoilers to the bias
position mentioned above. This completes the engage-
ment of the washout/bias center mechanism 40 for the
landing phase of the flight.

When the clutch 84 is engaged, rotations of the ele-
vator input torque tube 26 are transferred therethrough
to move an output arm 95 connected to the clutch out-
put side 83. The arm 95 is connected to the housing 96
of a washout viscous damper 98 by means of a link 100
and an arm 102 connected to the housing 96. There-
fore, an elevator input rotates the clutch output side 83
which in turn is operatively connected to rotate the
housing 96 of the viscous damper 98. The viscous
damper 98 rotationally drives its output shaft 104
through a fluid film to make the output rate sensitive,
The output shaft 104 transmits the rate sensitive output
to the output arm 94 of the centering mechanism 88 to
stress it from its bias center position. The actuator 42
and the spoilers normally follow this motion. If the ele-
vator input is applied and then held, the centering
spring mechanism 88 back drives the viscous damper
98 and slowly returns the output arm 94 to its bias cen-
tered position and the actuator 42 and spoilers follow.
This washing out of the elevator input command occurs
logarithmically at a rate determined by the spring force
of the mechanism 88 and the damping coefficient of
the viscous damper 98.

At the completion of each landing approach with a
landing or a go-around, the mechanism 10 is preferably
de-energized and the rollers 78 and 80 re-engaged with
the cam 82 to center the viscous damper 98 and the
clutch 84. This is desirable since over a period of time,
substantially longer than the normal approach time, it
is possible for the viscous damper 98 and the clutch 84
to drift together in one direction until no further travel
in one direction is available for elevator input transfer
to the centering spring mechanism 88.

The gain of the elevator input system, that is, the
ratio of spoiler deflection to elevator deflection is pref-
erably near 1:1 assuming no damper slippage, aithough
it can be adjusted to other ratios as desired. The ratio
is an average ratio for the total spoiler travel and since
spoiler operation is in most instances non-linear, there
is some variation from the nominal gain with spoiler po-
sition, ) )

A method of compensation for the difference in total
travel of the spoilers and the elevator is required since
the total available elevator travel can be much greater
than the available spoiler travel. Therefore, elevator
inputs in excess of spoiler travel are absorbed by slip-
ping the clutch 84 when the torque thereacross reaches
a predetermined breakout force. This breakout force as
reflected to the pilot’s control column is relatively low
50 it can be masked by the elevator load feel associated
with powered control systems or aerodynamic forces
when manual controls are employed. The clutch break-
out is therefore not usually felt by the pilot.

The actuator 42 is used to amplify the command sig-
nals sent thereto whether they come from the wa-
shout/bias center mechanism 40 or directly from the
autopilot. It also serves to isolate the washout/bias cen-
ter mechanism 40 from spoiler lateral control and out-
put force limiter override loads which otherwise might
back drive and overpower the mechanism 40. The ac-
tuator 42 is usually a tandem actuator which is driven
by two or more hydraulic systems so that the actuator
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42 remains operable if a hydraulic system fails. The ac-
tuator 42 is conventionally controlled by a control
valve and position feedback summing linkage not
shown. The valve receives mechanical commands from
the manual elevator system inputs through the wa-
shout/bias center mechanism 40 and rod 93 which con-
nects the mechanism 40 to the actuator input arm 92
as aforesaid. During autopilot controlled flight, the
manual input arm 92 is locked and the actuator com-
mands are teceived from an autopilot modulating pis-
ton therein which is controlled by electrical autopilot
inputs on line 106. The autopilot inputs are similar to
the mechanical inputs, having bias and washout por-
tions generated electrically by the autopilot. Mechani-
cal inputs from the elevator system during autopilot
controlied flight are absorbed by slippage of the clutch
84. During manual flight the autopilot modulating pis-
ton locks in a null position and the manual input arm
92 is unlocked.

A manual disengage lever which connects to the
mechanism 10 by means of cables 108 and 110 is pro-
vided in the cockpit of the aircraft so the pilot can en-
gage and disengage the mechanism 10 as desired. The
normal -position of the disengage lever is “‘engaged”
with cable 108 moved in the opposite direction to the
direction shown by arrow 111. Thus on normal flights,
operative direct lift control is automatically a function
of flap position. If for some reason the pilot wishes to
fly without direct lift control, for training purposes or
because of direct lift control malfunction, he can deac-
tivate the mechanism 10 by moving the lever to the dis-
engaged position which moves the cable 108 in the di-
rection of arrow 111.

The cables 108 and 110 are connected to a lockout
mechanism 112 by means of a drum 114, and a shaft
116 connected thereto. Lost motion can be incorpo-
rated into the drum 114 and shaft 116 to reduce the
drum rotation required and therefore avoid excessive
disengage lever travel. Movement of the disengage
lever to the ‘‘disengaged” position causes rotation of
the shaft 116 in the direction shown by arrow 117 and
causes a swinging link 118 pivotally connected to the
shaft 116 by an arm 120 to move from the position
shown to one with the shaft 116 rotated approximately
180° An upper end pivot 122 of the swinging link 118
is connected to a lockout crank 124 by an arm 126.
The crank 124 is connected to the output arm 127 of
the actuator 42, When the arm 127 extends or retracts,
it rotates the crank 124 about its pivotal axis 128.
When the shaft 116 is rotated in the direction of arrow
117, the pivot 122 moves in the direction of arrow 129
into alignment with the axis 128 of the crank 124 which
reduces the effective crank output drive radius to zero.
Since the pivot 122 is thereafter “on center” with the
axis 128 so long as the lockout mechanism 112 is in its
disengaged condition, the actuator 42 is free to idle and
move to any position, with the output arm 127 thereof
effectively disconnected and the ‘“‘downstream” por-
tion of th mechanism 10 locked in a predetermined po-
sition as will be described. This type. of disconnect is
desirable because it is effective without physically in-
terrupting the linkage and thus a proper phase relation-

" ship between the components of the mechanism 112 is
retained for future engagements: When the shaft 116 is
rotated to re-engage the lockout mechanism 112, the
end pivot 122 of the swinging link 118 is moved back
to the position shown. A preloaded spring 130 is con-

6

nected to the swinging link 118 to assure a complete

, shift of swinging link 118 back against a stop 131 and
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The actuator output is thereafter transferred from
the pivot 122 of the swinging link 118 to a spoiler lat-
eral control mixer which mixes the output of the mech-
anism 10 with other inputs to control the spoilers. The
mixer does niot form-a part of this invention. This tfans-
fer is accomplished through a lirik 132, 4 lever arin 134,
the preloaded spring 135:of a force limiter 136, an oui-
put crank 138, a shaft 140, an arin 142 and an output
rod 144, the end 146 of which connects to the mixer.

An auto disengage arm 148 mounted for rotation by
pivots 149 is used to provide a movable stop to zero the
output of the mechanism 10. The arm 148 which is bi-
ased by a spring 151 in the direction of arrow 152 in-
cludes an abutment surface ‘153 which is engagable
with an extension 154 of the output crank 138, When
the abutment surface 153 is engaged with the extension
154, the bias of the spring 151 on the arm 148 is suffi-
cient to completely overpower the force limiter 136
and to hold the arm 142 against a stop 155 which re-
sults in a zero output position of the output rod 144.
The spring loaded force limiter 136 is similar to the
spring override 56 described above and it allows mo-
tion of the arm 134 through stretching of the spring 135
in the direction shown by the arrow 156 even through
the output crank 138 is clamped in the zero output po-
sition by the auto disengage arm 148. However, when
the lockout mechanism 112 is in its alternate, disen-
gage position with the lever arm 134 locked at the
angle shown in the FIGURE, the force limiter 136 acts
like a solid rod to push the arm 138, thereby maintain-
ing the arm 142 of shaft 140 against the stop 155 so a
zero output position of the output rod 144 is main-
tained.

The outputs 157 and 158 of the engage actuators 44
and 46 are connected to rotate the arm 148 in the op-
posite direction to that of arrow 152 so the abutment
surface 153 moves to the position shown in the FIG-
URE clear of the extension 154. This normally happens
when the direct lift control mechanism 10 is completely
activated by the lowering of the flaps far enough to
cause electric energization. The hydrauli¢ engage actu-

. ators 44 and 46 are usually operated by solenoid valves
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which are energized by an electrical signal from the
flap switch 38. When de-energized, the solenoid valves
in the 'actuators 44 and 46 are spring loaded to connect
the extend sides of the actuators 44 and 46 to return
which allows the spring 151 to move the actuator out-
puts 157 and 158 in the direction of arrow 159 to disen-
gage the mechanism 10. The two actuators, 44 and 46,
are connected to separate hydraulic systems and they
enable continued operation of the direct lift control
mechanism 10 when one of the hydraulic systems is lost
since either actuator 44 or 46 is capable of overcoming
the spring 151 to maintain the mechanism 10 iii the en-
gaged position.

Go-around, stall warning, and ground spoiler signals
are connected to interrupt the solenoid valve electrical
power normally fed to the actuators 44 and 46 by
means of connection 160. The power interfuption
causes the inactivation of the actuators 44 and 46 caus-
ing the disengage arm 148 to collapse the actuator out-
puts 157 and 158 and to reclamp the output crank 138
in the zero spoiler or disengage position:
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Discussing the centering spring mechanism 88 in
greater detail, the mechanism 88 includes a first link
180 with its upper end pivotally connected to the.rod
89 and its lower end pivotally connected to an end of
a second link 182. The other end of the link 182 is piv-
otably connected to one end of an output link 184
which includes the output arm 94. The output link 184
is mounted for rotation by the pivots 90 about an axis
186 and the output shaft 104 of the viscous damper 98
is connected to the output link 184 on this same axis
186. The output link 184 is further interconnected to
the first link 180 by one or more springs 188 which act
to preload the first and output links 180 and 184
against the second link 182 to thereby produce a cen-
tering force which must be overcome by the force
transmitted through the viscous damper 98 when rela-
tive movement is produced between the output arm 94
and the rod 89. Since the viscous damper 98 can only
momentarily maintain such a force, the deflection of
the output arm 94 away from the centered position al-
ways tends to wash back to the centered position as
aforesaid. If the input movement fed to the damper 98
is slow enough, sufficient force is never transmitted to

the mechanism 88 to overcome the preloading of the’

spring 188 and no output change is produced.

Thus, there has been shown and described a novel di-
rect lift control mechanism which fulfills all the objects
and advantages sought therefore. Many changes, alter-
ations, modifications and other uses and applications of
the subject mechanism will become apparent to those
skilled in the art after considering this specification and
the accompanying drawing. All such changes, alter-
ations and modifications which do not depart from the
spirit and scope of the invention are deemed to be cov-
ered by the invention which is limited only by the
claims which follow.

What is claimed is:

1. A mechanism for producing spoiler deflection out-
puts from elevator control system inputs for direct lift
control of an aircraft, said mechanism including:

elevator input means to connect said mechanism to

the elevator control system;

means to activate said mechanism in response to a

predetermined condition of the aircraft;

spring centering means including spoiler deflection

output means for producing spoiler deflection out-
puts;

linkage means to move said spring centering means

from a first position thereof which produces a zero
deflection spoiler output to a second position
thereof which produces a predetermined center
spoiler deflection output in response to said activa-
tion means; and

rate sensitive means connected to said elevator input

means and to said spring centering means, said rate
sensitive means momentarily displacing said spoiler
deflection output means of said spring centering
means away from said predetermined center
spoiler output producing position, the displace-
ment being dependent upon the amount and rate of
change of the elevator input.

2. The mechanism defined in cilaim 1 wherein said

- rate sensitive means include:

viscous damper means which are connected to dis-
place said spoiler deflection output means of said
spring centering means in response to elevator con-
trol inputs, said spring centering means being capa-
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ble of back driving said viscous damper means after
an input to return said spoiler deflection output
means to said position producing said predeter-
mined center spoiler output.

3. The mechanism defined in claim 1 including:

lockout means to controllably clamp said spoiler de-
flection output means in a position to produce a
zero deflection spoiler output; and

means to releasably connect said lockout means to
said spoiler deflection output means.

4. The mechanism defined in claim 1 wherein:

said activation means are operatively connected to
respond to a predetermined extension of the flaps
of the aircraft to activate said mechanism.

5. The mechanism defined in claim 1 wherein said

spring centering means include:

a first link having a first end portion connected to
said linkage means to hold said first link and a sec-

" ond end portion; .

an output link connected for rotation about an axis,
said output link being connected to receive inputs
from said rate sensitive means and to produce said
spoiler deflection outputs;

a second link having a first end portion pivotally con-
nected for rotation to said second end portion of
said first link and a second end portion pivotally
connected for rotation to said output link, said sec-
ond link being in abutment with said first link and
said output link to restrict rotation therebetween in
predetermined directions; and

at least one centering spring connected between said
first and output links to exert a predetermined
force across said second link; whereby said spring
can be momentarily overcome by inputs from said
rate sensitive means at which time said output link
pivots with respect to said first link to produce a
spoiler deflection output other than said predeter-
mined center spoiler deflection output, the action
of said spring gradually back driving said rate sensi-
tive means to return said output link to the position
where said predetermined center spoiler deflection
output is produced. '

6. The mechanism defined in claim 1 including:

force sensitive means for controllably connecting
said elevator input means to said rate sensitive
means, said force sensitive means enabling the dis-
connection of elevator inputs of magnitudes
greater than can be accepted by said rate sensitive
means and said spring centering means.

7. The mechansim defined in claim 6 wherein:

said activation means include means to hold-said
force sensitive means in a predetermined position
when said mechanism is in a deactivated condition
and means to control the engagement of said force
sensitive means when said mechanism is activated.

8. The mechanism defined in claim 1 including:

actuator means to amplify the output of said spoiler
deflection output means; and

means controlled by a manual input to disconnect
said amplified output from deflecting the spoilers.

9. The mechanism defined in claim 8 wherein said ac-

tuator means include:

means responsive to electrical autopilot signals to
produce amplified spoiler deflection signals there-
from and to lock out the output of said spoiler de-
flection output means.
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10. Means for producing direct lift control outputs
for controlling the position of spoilers on an aircraft,
said means including:

means to predeterminately produce direct lift control

signals;

actuator means. including mechanical output means

connected to respond to said direct lift control sig-
nal by producing mechanical output signals in cor-
respondence to said direct lift control signals at
said mechanical output means; and

safety means to operatively connect said mechanical

output signals to the spoilers, said safety means in-
cluding manually controllable means to disconnect
said mechanical output signals from the spoilers,
lockout means to controllably clamp said mechani-
cal output signals fed to the spoilers to zero deflec-
tion position, and means to releasably connect to
said mechanical output means so that said mechan-
ical output means can move when said lockout
means are clamping said mechanical output sig-
nals.

11. The means defined in claim 10 wherein sald
means to predeterminately produce direct lift control
signals include:

autopilot means which generate electrical direct lift

signals; and

mechanical means which produce mechanical direct

lift signals, said actuator means being selectively
controlled by either said electrical or mechamcal
direct lift signals.

12, The means defined in claim 11 wherein said me-
chanical means which produce mechanical direct lift
signals include:

elevator input means to connect said mechanical

means to the elevator control system of the air-
craft;
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centering means including means for producing said
mechanical direct lift signals;

actuation means to controllably move said centering
means from a first position thereof which produces
a no spoiler deflection mechanical direct lift signal
to a second position’ which produces a predeter-
mined spoiler deflection mechanical direct lift sig-
nal; and

rate sensitive means controllably connected to said
elevator input means and said centering means,
said rate sensitive means being capable of momen-
tarily displacing said’ centering means from said
second position thereof to modulate said predeter-
mined spoiler deflection mechanical direct lift sig-
nal with the amount and rate of change of the input
from the elevator control system to said elevator
input means.

13. The means defined in claim 12 wherein said rate

sensitive- means include:

a viscous damper operatively connected -between
said elevator input means and said centering
means.

14. The means defined in claim 12 wherein said actu-

ation means include:

a clutch which controllably engages said elevator
input means with said rate sensitive means, said
clutch including clutch positioning means which
maintain said clutch and connected rate sensitive
means in a predetermined. position until said cen-
tering means are moved to said second position,
and torque sensitive means which operatively dis-
engage said elevator input means from said rate
sensitive means when a predetermined torque is

applied across said clutch.
* * * * *



